We appreciate the interest of Dwivedi et al in our study. 1 They raise 3 points with respect to our results. The first deals with their belief that the untwisting rate (UR) should be abnormal in patients with diastolic heart failure (DHF), the second deals with cardiac function in these patients at rest and with exercise, and the third has to do with the underlying mechanisms.
Dwivedi et al base their impression that DHF patients should have a reduced UR on reduced Ea, on other studies showing abnormal UR, and on a report in patients with hypertrophic cardiomyopathy that Dwivedi and colleagues believe showed that peak UR is an independent predictor of . We and others have previously shown that the main hemodynamic determinants of Ea are , filling pressures, and LV minimal pressure. 2,3 Therefore, it is not accurate to base the conclusion of reduced recoil on a reduced Ea alone, particularly when the direct measurement shows a normal/increased UR. The published literature has some studies showing normal UR in patients with normal EF 1,4 and others showing abnormal findings (as cited in the letter). DHF patients are not necessarily a homogenous population where all abnormalities have to be present, and it is a simplification to expect that. However, we are in agreement that some patients can have delayed untwisting, as noted in 12 DHF patients in our study, 1 where it was associated with a larger left atrial volume and a higher pulmonary artery systolic pressure. This association, however, was not statistically significant because of the small sample size. The letter cites a study 4 that did not measure in patients. On the other hand, we clearly show in animal experiments that LV end-systolic volume is the strongest determinant of UR, to such an extent that UR was different in experimental stages with different end-systolic volumes, despite having the same . In addition, when comparing stages with similar end-systolic volume, peak URs were almost identical despite large and significant differences in . 1 We noted similar observations in patients.
The assessment of cardiac function with exercise can add important information in most patient groups. This assessment was not carried out in our study because imaging was performed while patients were in acute heart failure. This limitation was clearly acknowledged in the limitations section, wherein we stated that exercise can show abnormalities in DHF patients and cited Notomi et al 4 to support this statement, even though the letter by Dwivedi et al states that this information "was not mentioned."
As to the underlying mechanisms, we hypothesized that changes in titin isoforms play a role because experimental data exist that directly support this mechanism. 5 The letter however explains why apical twist would be increased, as seen in our study, rather than the reduced UR as proposed in earlier studies. It contains interesting hypotheses that require proof in DHF patients. In summary, we agree that more data are needed to understand LV function in DHF patients, but it is prudent to keep an open mind as our knowledge increases.
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